





Management Act, Marine Mamma Protection Act, Marine Plastic Pollution Research and Control Act,
Nationa Environmenta Policy Act, and Outer Continental Shelf Lands Act. Of particular importance to
adult red drum is protection of nearshore bars and shods off the capes. Currently, these dynamic sand
aress are not specifically protected. Both DCM and the ACOE have authority to permit use of these
aress for beach nourishment projects and recommend conditions for sand source and qudity.

The SAFMC, under the Magnuson-Stevens Act, provides protection for red drum habitat
through implementation of regulations related to fishery-reated impacts, and commenting on non-fishing
projects which may affect fish habitat. The Council has developed and gpproved policies on oil and gas
exploration, development, and transportation; dredging and dredge materid disposal; and ocean

dumping.
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Figure 14. Designated ORW and HWQ waters — southern North Carolina coast
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9.2  Water Quality

Red drum are a euryhaine and eurythermd species, occurring under awide range of conditions.
However, there are optima temperature, sainity, and pH thresholds for different life stages of the
gpecies which enhance surviva and growth. Red drum are most often found in seawater of 20 to 40
ppt as adults and sub-adults, while juveniles range into the freshest parts of estuaries. Spawning is
concentrated in brackish to saline waters near mgjor river mouths and inlets and is optimum a
temperatures between 22 and 30°C and at lunar spring tides (SAFMC, 1998). Eggs and larvae require
sdinity of 25— 35 ppt for proper buoyancy while planktonic.

The temperature range for the speciesis 2-33°C. A pH leve of 9.4 or lower is needed to
prevent excessive mortdity of larva red drum. Elevated pH levels and low water temperatures can
reduce surviva of red drum larvae (Lyon and Fisher, 1998). Severd studies indicate that mortality
during early post-settlement is substantid and that surviva through this stage is critica to recruitment
success (Rooker et al., 1998b; Baltz et d., 1998). In mesocosm experiments, Rooker et al. (1998b)
found a 3-9% decrease in mortaity per millimeter increase in length of fish. Consequently, faster
growth rates associated with high water temperatures increase recruitment success.

Because red drum remain within one estuarine system for severd years, and have been shown
not to avoid contaminated aress, they are vulnerable to water qudity problems within a watershed.
Toxicity tests show that juvenile red drum are Significantly more sengtive to organophosphorus
pesticides than mummichogs ( red drum mean LCs = 6.3-7.1 mu g/L) (Van Dolah et d., 1997).
Leachate from dock pilings has not been shown to sgnificantly affect survivd of juvenile red drumin
South Carolina (Wendt et a., 1996). However, there was evidence of elevated concentrations of
heavy metds and PAHs in sediment near pilings, which could be lead to a cumulative impact on benthic
prey.

Ditching and drainage of uplands and wetlands accelerates the quantity and rate at which
pollutants enter estuarine waters, decreases the amount of filtering that occurs prior to pollutants entering
the waters, and may dter the sdinity regime in the upper estuary. Toxic levels of sediment
contamination and repeated occurrence of hypoxia/ anoxia events can affect the abundance of benthic
prey available to red drum, reducing the quaity of the habitat (Lenihan and Peterson, 1998). Pate and
Jones (1981) found that productivity of severa species of juvenile fish was Sgnificantly lessin PNAs
which recelved moderate to high levels of drainage from ditched uplands.

Water qudity in Pamlico Sound, where juvenile, sub-adult, and adult red drum are
concentrated, is evaluated by the DWQ in severa basinwide plans, primarily in the Tar-Pamlico River
(subbasin 8) and Neuse River (subbasins 13 and 14) Basinwide Plans (DWQ, 1999). Lower Core
Sound isincluded in the White Oak River Baanwide Plan. The northern portion of Pamlico Sound,
including Oregon and Hatteras inlets, isin the Pasguotank River Basinwide Plan. Subbasin 8 inthe Tar-
Pamlico basin includes part of Pamlico Sound and its tributaries from Swan Quarter Nationa Wildlife
Refuge north to Long Shod River, and extends across the sound to Ocracoke Idand. Dataindicate
good water quality in most natural water bodies in subbasin 8 (DWQ, 1999). Most canals were
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degraded by non-point sources, primarily agriculturd in origin. However, sampling was minima,
conggting of only two benthic invertebrate stations and no water chemigtry, fish community, or fish tissue
gations. Much of the subbasin is undevel oped and includes Mattamuskeet and Swanquarter Nationa
Wildliferefuges. Primary land useis agriculture, and there are no mgor point source discharges. Use
Support Ratings, which represent the percent of awater area supporting the intended water
classfication use, for Subbasin 8 were 99% fully supporting for estuarine waters. Elevated fecd
coliform levels and related shellfish closures were the source of impairment for the other 1% of surface
waters.

Subbasins 13 and 14 in the Neuse River basin include Bay River, Jones Bay, Broad Creek,
West Bay, Cedar I1dand Bay, and upper Core Sound, as well as the lower portion of Pamlico Sound,
from the mouth of the Neuse River to Ocracoke Inlet. 1n both of these subbasins, biologica monitoring
indicated very good water quaity (DWQ, 1998). Algd blooms were uncommon. One dinoflagellate
bloom was documented in the upper portions of Bay River in 1990. West Thoroughfare Bay had
dightly higher coliform, nutrient, and turbidity values than surrounding areas, which was atributed to
runoff from bridge traffic and nearby boat dockage. Use Support Ratings ranked both subbasins as
9% fully supporting. Thereis one discharger located in Bay River (Bay River Waste Water Trestment
Pant, 0.3 mgd). Sampling stationsin this areaare located in Bay River, Jones Bay, and West Bay; no
dations are located in the open Sound. Benthic macroinvertebrate sampling conducted in Bay River
and Jones Bay in 1995 found high Estuarine Biatic Index (EBI) vaues and moderate to high taxa
counts, indicating high water qudlity.

While water qudity and biological monitoring indicate that mogt waters in Pamlico Sound
appear very good, other areasimmediately upstream of Pamlico Sound were highly degraded (DWQ,
1998; DWQ, 1999). Subbasin 10 in the Neuse River Basin (New Bern to Pamlico Sound) and
subbasin 7 in the Tar-Pamlico Basin (Washington to Roos Point) are sites of frequent alga blooms, fish
kills, low DO events, and Pfiesteria outbresks. In the Neuse subbasin, 53% of the estuarine waters
were rated as fully supporting, while in the Tar-Pamlico subbasin only 27% of the estuarine waters were
rated as fully supporting.

Benthic invertebrate sampling results from DWQ for Jones Bay contrast with results reported in
Hackney et d. (1998) of low species richness dominated by tolerant opportunistic species. The
difference could be attributed to different sampling methods, or natural tempora and spatid variability.
The latter study, which was conducted as part of the EPA Environmental and Assessment Program
(EMAP), surveyed 165 stes within the sounds and rivers of North Carolinafrom 1994 through 1997 to
evduate environmentd conditions. These investigators found that 37.5 to 75.8% of randomly sdlected
gtations had contaminated surface sediment, and that 19 to 36% of the Sites were highly contaminated.
Contaminants surveyed included nicke, arsenic, DDT, PCBs, and mercury. These pollutants are carried
into the water by stormwater runoff and deposited in estuarine sediments. It was estimated that 13.4%
of the estuarine bottoms were incapable of supporting benthic production. Many of the most
contaminated Sites were located in shalow waters adjacent to wetlands which are important nursery
grounds, particularly the lower portions of the Pamlico River, Neuse River, Bay River, andto a
somewhat lesser extent, dong the west shordine of Pamlico Sound. Fish pathologies such as sores and
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lesions were more common a Stes with high sediment contamination (as great as 50% of examined
fish), but sores were also found at less contaminated Sites. Sediments from many Stes were toxic to
biologica organismsin laboratory bioassays. Riggs et d. (1989) aso conducted sudies to determine
the concentrations of heavy metasin the Pamlico and Neuserivers. In the Neuse River, sedimentsin
the vicinity of point source discharges had sgnificantly greater levels of specific metds than in control
areas. In addition, 17 sites were found to exceed control sitesin metal concentrations by a factor of
two or more. In the Pamlico River, heavy meta contamination was less severe, athough arsenic,
cobalt, and titanium exceeded the levels found in the Neuse. There is now alarge body of evidence
suggesting that amgor portion of North Carolina s estuaries may not fully support food chains that
support productive recreationd and commercia fisheries (Hackney et d., 1998).

While sediment toxicity may result in abiotic sediments, seasond anoxia and hypoxiain many of
North Carolina s rivers may play an equaly important role in explaining the absence of benthic
organisms, particularly in deegper portions of the estuary. Increasing coastd eutrophication, due to
increased fertilizer use, discharge of anima and human wadte, filling of wetlands, and amospheric
nitrogen depogtion, is intengfying the duration, frequency, and spatia scae of oxygen depletion events
and low oxygen stress in many estuaries, including North Carolina srivers and sounds (Peerl et d.,
1995; Cooper and Brush, 1991). During dratification of the water column in the Neuse River estuary in
1993, Lenihan and Peterson (1998) found that protracted hypoxia/ anoxia caused mass mortality of
oyders, other invertebrates, and fishes on alow profile oyster reef at dl water depths greater than 5 m
(16.4 ft). Occupancy of burrowsin an oyster reef decreased from 100% at al depths prior to hypoxia
to 0% at 6 m (19.6 ft), 75% a 3 m (9.8 ft), and 80% at 4 m (13.1 ft) immediately after a hypoxia
event. Mobileinvertebrates such as mud crabs (Panopeus herbstii) avoided oxygen depletion by
moving upward on the reef where possible. As the frequency of hypoxia events increases, food
availability for sub-adult and adult red drum will potentidly be decreased, particularly in degper habitats
and where oyster reef height has been reduced by fishing efforts.

Hurricanes can play an important role in water quality in Pamlico Sound and other areas of
North Carolind s coast and are considered an important natura perturbation that is necessary for the
long term maintenance of estuarine systems (Meeder and Meeder, 1989). With increasing destruction
of wetlands and hydrologica modifications, however, the effect of flooding and storm damageis
intensified, and the resulting runoff is more severely contaminated. 1n 1996, Hurricanes Bertha and Fran
dominated summer and fall weather patterns. The storms resulted in severe flooding of coastal waters,
anoxia, and multiple fish kills in both Neuse and Pamlico rivers and Pamlico Sound (DWQ, 1998).
Shortly after the passage of Hurricane Floyd in September 1999, some anoxic conditions were
documented in Pamlico Sound in September (DWQ, DMF, unpub. data). However, later sorms and
strong winds prevented prolonged stratification of the water column and increased oxygen
concentrations, thus gpparently minimizing fish killsin the sound. Large inputs of nutrients and toxic
chemicds were introduced into the system from flooded and failing hog lagoons and wastewater
treatment plants, and from organic matter displaced from swamps and upland sources. A delayed
ecologica response to these nutrient inputs in the form of hypoxia, fish kills, and fish disease may occur
in the spring and summer of 2000 or later (Paerl, pers. comm.).



9.2.1 Water Quality Protection Status

The EMC has classified certain waters as Outstanding Resource Waters and High Quality
Waters (HQW), based on excdlent water qudity, high vaue for fisheries, or other exceptiona
ecologica significance (15A NCAC 2B .0216). Standards for these waters are more stringent,
requiring grester treatment of waste for point discharges, reduced loading rates for non-discharge
permits, increased buffer zones and compliance with sormwater management rules specified in 15A
NCAC 2H .1006. Waters classified as ORW or HQW, or which have been designated as Primary
Nursery Areas by MFC are given additiona consideration of impacts prior to issuance of a CAMA
permit. Figure 13 & Fgure 14 indicate the location of ORW, HQW, and designated PNAsin the
coadtd area. All ocean waters are classified as SB by the Divison of Water Qudity.

SB waters are those waters best used for primary recreation, secondary recreation, and aguatic life
propagation and protection.

Waters that have been designated as PNAs by MFC or have a specid EMC water qudity
classfication, such as ORWSs, are given additiona consideration of impacts by DCM and DWQ prior to
issuing apermit. The Neuse River Basin and Tar-Pamlico River Basin were designated as Nutrient
Sengtive Waters by EMC in 1988 and 1989, respectively, due to increases in dga blooms and fish kills
in the upper estuary. The blooms were linked to excessive nutrient levels. Regulations and water
qudity standards were devel oped to reduce loading of non-point sources of nutrient runoff. These
changes in effluent and development standards are intended to reduce eutrophication of watersin areas
utilized by red drum.

The presence and survival of SAV is highly dependent on water quality conditions. Water
clarity, often measured by turbidity levels, isacritica parameter for surviva and growth of SAV,
requiring a least 20% incident light penetration in high sdinity areas and 13% in low sdinity arees
(ASMFC, 1999). Light penetration is reduced by increased turbidity, whichis caused by suspension
of phytoplankton and sediment in the water column. Sediment was the largest cause of water
degradation in the Albemarle-Pamlico estuarine area (DEM, 1989). To reduce sediment loading and
resulting eutrophication of estuarine waters, it is therefore necessary to control non-point runoff.
Reduction in nutrient levels entering the estuaries through point discharges as well asar depostion is
aso necessary to reduce eutrophication. Bottom-disturbing activities such as navigationa dredging,
shellfish dredging, clam kicking, or shrimp and crab trawling are an acute source of turbidity in loca
areas (ASMFC, 1999). Additiond monitoring, which includes turbidity measurements, is needed to
monitor conditions and changesin SAV coverage.

Ocean dumping of dredge spail, industrial waste, and treated sewage effluent are permitted
activities which potentidly thresten water quality of the nearshore oceanic environment. Point source
discharges are regulated by DWQ and EPA. Stormwater dischargeis also regulated by DWQ. The
ACOE, pursuant to the Clean Water Act, regulates the disposa of dredged materia. The NMFS,
USFWS, EPA, DMF, and SAFMC review and make recommendations on proposed permits to
reduce impacts of such activities. There are currently no direct discharges of sewage to North

55



Carolina s ocean waters. There is one cooling water discharge in the ocean. Carolina Power and
Light’s cooling water is piped under Oak 1dand and discharges approximately 0.5 miles from shore. It
discharges over 100 million gallons of weater aday that is approximately 40° C.  There are 18 minor
and 1 mgjor NPDES sites located on the barrier idands that discharge to the estuarine side of the
idandsor onland. One gteisin Brunswick County, five arein New Hanover County, Sx arein
Carteret County, one isin Hyde County, and six arein Dare County. Ocean dumping of sewage waste
has lead to incidents of beach pollution inseverd other states, including New Y ork, New Jersey, and
Florida (Moore 1992). Adverseimpactsto the fishing industry have been shown to result from
dumping sewage dudge and industrid wastes (Cross et a. 1985). Ocean outfalls should be prohibited
in North Carolinato minimize water quaity degradation to the water column. However dischargesinto
estuarine waters can degrade water quality in the adjacent ocean waters.

In 1998, the North Carolina Divison of Environmental Hedlth, Shellfish Sanitation Office began
arecrestiona beach monitoring program. Samples are collected for bacteriologica analysis, primarily
to determine safety for svimmers. These data can be an indication of water qudity conditions for
marine life aswell. If problems are detected, pollution sources may be identified and addressed. In
generd, sampling results have been within the SB water qudity standards (< geometric mean of
200/200 ml MF feca coliform). It has been necessary, however, to post precautionary svimming
advisories a Hanby Beach, Carolina Beach, Emerad Ide, and Kill Devil Hills because of potentid
contamination from stormwater discharge onto the beach or
water (JD Potts, DEH, pers. comm.). There are gpproximately 13 sormwater outfalls that discharge
on the beach near the mean high tide line or lower. Beach communities agppear to be increasngly usng
“temporary” pumping of storm water to the beach as a solution to sormwater runoff. The runoff during
heavy rain events flood the Streets, in part due to improper Sting of structuresin flood zones, excessve
impervious surface, and lack of upland sormwaeter retention areas. There currently are no stormwater
rules prohibiting or regulating pumping of sormwater onto the beach or into the surf zone.

In summary, athough there are water qudity designations and regulations in place, even the
mogt sringent levels of exigting protection continue to alow authorization of additiona development and
associaed activities at levels resulting in cumulative degradation of red drum habitat. Net reductionsin
nutrient loading from the Tar-Pam and Neuse nutrient sengitive waters management program may be
offsat by additiona loading from increasing urbanization of the watersheds, aswell as airborne
depogition. For example, data from the US Department of Agriculture found a62% increasein
urban/developed land and a 158% increase in uncultivated crop land in the Tar-Pamlico basin from
1982 t0 1992. In the Neuse River basin during the same time period, therewas a 75 % increase in
urban/devel oped land and a 234% increase in uncultivated crop land (DWQ 1999; DWQ 1998). Both
activities contribute to increased nutrient and sediment loading.



10. PRINCIPAL ISSUES AND MANAGEMENT OPTIONS
10.1 Identification of Issues

Mg or issues and management options developed during the FMP process are summarized in
this section. Management issuesin the North Carolina red drum fishery have been solicited from the
public, Red Drum Advisory Committee, Marine Fisheries Commission, Finfish and Regiond Advisory
committees, DMF, DENR, and the scientific community.

10.1.1 Issues Addressed in thisPlan

1. Gill Net Attendance and Other Gill Net I1ssues

2. Other Gear Redtrictions (Circle Hooks and Rod Attendance)
3. Recredtiond Bag and Size Limits

4. Adult Harvest Limits (Recreational and Commercia)

5. Commercid Harvest Limits

10.1.2 Other Issuesof Concern

1. AreaClosuresto Protect the Adult Stock
2. Bycatch of red drum in flounder gill net fishery

10.2 Issuesand Management Strategies
10.2.1 Gill Net Attendance and Other Gill Net Issues
Issue

Sub-legd red drum bycaich in the inshore smal mesh gill net fishery.

Background

The Red Drum FMP process began in 1998 as aresult of red drum stocksin North Carolina
being classfied as* overfished” by the DMF. In an effort to ad in the recovery of the red drum
population and in accordance with the guiddines of the FRA of 1997, interim management measures
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were taken to prevent further declines in the red drum stock during FMP development. Interim
management measures were recommended by the DMF and passed as temporary rules by the MFC.

One of these temporary rules implemented in October 1998 made it unlawful to use unattended
gill netswith a stretched mesh lessthan 5 inchesin dl Sate internd waters from May 1 through October
31. Thisdecison was partidly based on aDMF gill net mesh selectivity sudy. Datafrom the study
indicate that gill net mesh sizeslessthan 5 inches take red drum less than 18 inches (Figure 15).

Further, sampling indicates that the mortdity rate of red drum taken in gill netsis high, particularly during
the warmer summer months when water temperatures are high and undersized red drum are locally
abundant (Figure 16).
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Fgure 15. Sdectivity of red drum in varying mesh sze gill nets.
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After thistemporary rule was passed, concerns were raised by commercid fishermen about the
potential impact the rule would have on smdl mesh gill net fisheries that do not typically encounter
underszed red drum. These fishermen felt the rule threstened to diminate traditiond smal mesh gill net
fisheries prosecuted during the spring and summer months for bluefish, Spanish mackerdl, and weskfish
(Figure 17, Figure 18 & Figure 19). These fisheries are prosecuted in degpwater areas not typically
inhabited by undersized red drum. Additiondly, fishermen who participate in the fall oot fishery
occurring from Core Sound and southward felt they would aso be needlesdy affected by therule
because the bycatch of undersized red drum in thisfishery isminima. Spot fishers were particularly
concerned over attendance rules during October, the month when they take most of their landings
(Figure 20).

The DMF Director, after consultation with the MFC, suspended the temporary rule and
enacted agill net proclamation in May 1999 that attempted to address the concerns expressed by gill
net fishermen and the Red Drum FMP Committee. The proclamation required gill net attendance from
May 1 through October 31 in areas where juvenile red drum typically occur, such as shallow bays,
creeks, shordines, and over shalow grass beds (“no trawl” areas). During September 1999, the MFC
voted to incorporate these revisionsinto agill net attendance temporary rule. The current gill net rules
reflect those changes and went into effect on October 2, 1999.

Areas with attendance requirements include:
All primary and secondary nursery areas
All current and modified “No Trawl” areas Upper portions of the Pamlico, Pungo, Neuse,
and Trent rivers
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Within 200 yards of any shordline*

(*provision does not apply for the month of October in the area from the northern end of Core
Sound south to the South Carolinaline to dlow for the fall spot fishery to be prosecuted)
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Figure 17. Average monthly bluefish landings from inshore gill nets for years 1994-98.
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Figure 18. Average monthly Spanish mackerd landings from inshore gill nets for years 1994-98.
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Figure 19. Average monthly weakfish landings from inshore gill nets for years 1994-98.
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Figure 20. Average monthly spot landings from inshore gill nets for years 1994-98.

The public raised concerns over the revised gill net attendance requirements. There was afear
that mgjor areas of the sounds and rivers were being opened to gill nets that would subsequently capture
large numbers of undersized red drum. Based on observations over the past 15 years, DMF biologist
are of the opinion that these changes do not compromise the overdl intent of the originaly proposed gill
net attendance temporary rule to protect juvenile red drum. Data collected through tagging studies and
independent gill net work indicate that juvenile red drum are most common in shallow water areas such
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as creeks, bays, aong shdlow shordines, and over grass beds. Additiona data collected over the past
year in the Disease Incidence Sampling Survey supports these observations.

The Disease Incidence Sampling Survey is being conducted to look at the incidence of fish
disease in the coadtd river systems. The rivers sampled include the Pamlico, Pungo, Neuse, and New
rivers. Tramme nets are used as the sampling gear with 2-50 yard shots congtituting a set. Each
sample conssts of one shalow water (<6ft) and one deep water (>6 ft) set being made in tandem.
Each river system is sampled separatdly on amonthly basis usng a dratified random sampling regime.
Since the study began in September 1998, atota of 372 shalow and 322 deep water sets have been
made (Table 10). Of the 824 red drum captured during the study, 799 were from the shallow water
sets versus 25 from the deep water sets (Table 11). Greater than 93% of the red drum captured in the
Sudy were less than the legd Sze limit of 18 inches (Figure 21).

Table 10. Sampling effort and incidence of red drum by month in shalow (<6 ft) and deep
(>6ft) water trammel net sets. Datais combined for dl river systems sampled.

Total Sets Made Sets w/ Red Drum in Catch

Yr/Mo Shallow Deep Shallow Deep
98-09 10 10 6 0
98-10 29 30 14 1
98-11 32 20 9 0
98-12 30 25 4 0
99-01 30 26 5 1
99-03 25 22 2 0
99-04 29 26 7 0
99-05 31 28 7 0
99-06 35 33 14 0
99-07 33 29 23 2
99-08 37 35 24 2
99-09 25 19 13 3
99-10 26 19 11 3

Total 372 322 139

=
N
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Table11. Incidence of red drum, totd sampling effort, and CPUE of red drum by river system and
sampling area (shdlow vs deep).

River System _Red Drum Collected Total Sets Made # Red Drum per Set
Shallow Deep Shallow Deep Shallow Deep
Neuse River 282 4 79 76 3.57 0.05
Pamlico River 379 2 77 74 4.92 0.03
Pungo River 60 1 24 24 2.50 0.04
New River 78 18 192 148 041 0.12
Combined 799 25 372 322 2.15 0.08
30%
o504 B Shallow Water (<6ft) n=799

UDeep Water (>6 ft) n =25

20%

15%

% Frequency
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Figure 21. Length frequencies of red drum collected in shalow and deep water areas of the Pamlico,
Pungo, Neuse and New Rivers.

Another concern was raised that lifting the 200 yard attendance requirement in the month of
October for the areas of Core Sound to the south would lead to high rates of capture of undersized red
drum. To addressthis concern the Divison collected data during the fal of 1999 to characterize the red



drum bycatch associated with the fall spot gill net fishery in Core Sound. During this sudy, DMF steff
collected both independent and dependent (observer trips) data.

The fishery independent sampling regime involved the setting of four 100-yard multiple mesh gill
nets (3, 3.5, 4, 4.5-inch stretched mesh) in historica spot fishing locations in Core Sound (Figure 22).
Each of the four 100-yard shots was et at varying distances from the shoreline. Data were andyzed to
determine incidence of red drum and spot in gill nets with relation to distance from shore. A tota of 48
sets were made with 123 red drum captured ranging from 12 to 17 inchesin length (Figure 23). Most
spot were landed in the 3 inch webbing and were taken at less than 100 yards from shore (Figure 24).
Red drum were most susceptible in the 4 inch webbing and were captured less than 50 yards from
shore (Figure 25).
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64

Independent Sets |,  ,

4 Miles



50
n =123
40
©
5
T 30
2
©
£ 20
3
) I I
0 s . . . . |
12 13 14 15 16 17

Size Class (in)

Figure 23. Length frequency didtribution of red drum captured in independent gill
net study during October 1999.

#/25 yds/12 hr

Mesh Size (in)
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Figure 25. Independent red drum CPUE by mesh size and distance from shore N=48 (total # of sets)
Tota red drum captured = 123.

The fishery dependent monitoring program involved sending observers on atota of 30 setsfrom
the commercid spot fishery (Figure 26). Spot landings occurred primarily in 3/aand 3 /8 inch
webbing with the greatest CPUE (Ibs/25 yds/12 hours) occurring at greater than 100 yards from shore
(Figure 27). A totd of 9 red drum was captured on observer trips, with the mgority being captured
less than 100 yards from shore (Figure 28). Mesh Szes used by commercid fishersin the spot fishery
ranged from 3to 3Yainches, with an overadl mean spot CPUE of 14.3 and ared drum CPUE of 0.15
(Table 12). Observed commercid gill net trips landed 150 pounds of spot to every pound of red drum
(Table 13). Overdl red drum bycatch estimatesin the spot gill net fishery during the month of October
indicate thet the catch of undersized red drum isminima.
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Table12. Summary of observed gear parameters for Core Sound commercia spot gillnets during

October, 1999.
Mean Mean Mean
Stretched Mean Mean Distance Spot Red Drum
Mesh Size | Twine Yards Soak Time from Shore CPUE CPUE
(in) Size Fished (hrs) (yds) I1bs\25 yards\12 hr | Ibs\25 yards\12 hr
3-3% | 177-208 650 14.44 114.2 14.3 0.15
(545 - 765)* | (14.06 - 14.84)* | (99.5- 128.9)* (8.8-19.8)* (0.05- 0.25)*

* = 95% confidence intervas

Table 13. Red drum bycatch estimates for October 1999 Core Sound spot gillnet fishery.

CS
Ave Gillnet | Estimated | Estimated
Total | Total | Drum Spot Total Total
Spot | Drum | wit. Landed Drum Drum
(Ibs) (Ibs) | (Ibs) | Spot:Drum | Oct. 98 (Ibs) (#9)
Observed
Commercial | 4,255 | 28.44 | 2.99 150: 1 48,911 327 109
Trips
I ndependent
3-inch 176.74 | 3.85 1.38 46: 1 48,911 1,074 780
> 50 yd off
I ndependent
3and 3%-inch | 213.89 | 584 | 144 37:1 48,911 1,336 931
> 50 yd off
Discussion

Bycatch is an important issue facing the DMF and the MFC. The Guiddines for North Carolina
Fishery Management Plans as adopted by the MFC set a standard for FMPs to design management
measures which minimize waste of fishery resources, including both target and bycatch species.
Seasondly, small mesh gill netsin North Carolina estuarine waters are used to target spotted seatrout,

69



gtriped mullet, and other species dong the barrier idands and mainland shorelines. Red drum are caught
incidentaly in these nets, and prior to the implementation of an 18 inch minimum size limit in 1991 they
often made an important contribution to the overdl catch. Since effort in the gill net fishery continues to
increase, it is reasonable to assume that large numbers of undersized red drum that were once harvested
from these fisheries are now discarded. Data from the DMF indicate that the potentia bycatch of red
drum in smal mesh gill netsis high because undersized red drum are avallable in dl inshore waters
throughout the year. Data a0 indicate that the mortdity rates for red drum captured in gill nets are
positively related to water temperature, with the highest mortdity rates during the summer and the
lowest mortdity ratesin the winter. Requiring gill net attendance for smal mesh gill netsthat select for
undersized red drum will help minimize the potentid for discard mortality both by reducing effort in the
fishery and by having nets actively attended so captured sub-legd fish can be returned to the water in a
timely manner. Negative impacts to exigting fisheries can be reasonably reduced by only requiring gill
net attendance in those coastd habitat areas where undersized red drum are commonly found.

Other Gill Net I ssues

During the FMP process gill net fishers have expressed concern over the need for changesto
the gill net attendance area dong the ‘Outer Banks. The changes that are proposed will fine tune the
current line (as enacted as part of the interim rules) to protect shallow water areas containing SAV while
dlowing smal mesh gill netters the opportunity to move closer inshore in areas where SAV are not
present.

Background

In the Outer Banks region, an area running from Wanchese to Portsmouth Idand, smdl mesh gill
net attendance is required in the modified “No Trawl” area. In developing current attendance linesin
thisarea, the “No Trawl” line as listed in the current rules was modified by the DMF at
recommendations of local fishers. Modifications were made in areas where the “No Trawl” line
extended further out into the sound than necessary, possibly putting commercid fishersin the direct path
of working trawlers and outside of productive degp water fishing grounds. The current gill net
attendance line (modified “No Trawl”) is designed to protect the shallow grass beds to the east while
alowing fishers to set netsin deep water areas to the west. The protected areato the east of the line
includes shalow shods and flats characterized by dense SAV (submerged aguatic vegetation, i.e.
edgrass, shoagrass, etc.) and isthe primary habitat for sub-legd red drum aong the 'Outer Banks.

The DMF consdered the recommendations of locd fishersin developing the gill net attendance
line and then made some additiond modificationsin order to straighten the line to relieve some of the
difficulty in enforcement. One modification included straightening out the proposed line a an areajust
south of Hatteras Inlet in the vicinity of Clark Reef and Legged Lump. Since implementation of the
current attendance rules the DMF has received severd complaints from loca fishers concerning the
graightening of the linein the Legged Lump area. Fishers contend that the modifications exclude fishers
from historically productive deep water areas and forces them to set nets further offshore than necessary
to avoid small red drum. The Red Drum Advisory Committee (RDAC) is now asking the MFC to
congder modifying the current attendance line to its origindly proposed shape in the area of Legged
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Lump (Figure 29). The area of Legged Lump isthe Site of Old Hatteras Inlet. Asaresult thereisan
area of deep water that cuts eastward into the otherwise shalow water areas of thereef. Thisarea has
traditiondly been productive for bluefish and gray trout. Additiondly the locd geography offers a bresk
from westward winds dlowing locd fishers a safe place to fish during inclement wegther.

In addition to changes proposed in the Legged Lump area, additiona changes are being
proposed in response to concerns raised by commercid fishersin other areas along the * Outer Banks .
The contention among these fishersis Smilar in that the current attendance areadong the ‘ Outer Banks
extends to far offshore outsde SAV areas, unnecessarily forcing gill net fishersinto less productive and
potentialy hazardous conditions created by the deep water. In other areas the line extendsto far
inshore leaving SAV areas unprotected.

Through existing NOAA SAV data and data compiled by Mr. Gene Badance through a Fishery
Resource Grant on SAV coverage aong the ‘ Outer Banks', a series of changes are being proposed to
the current attendance line. The technical changesto the line call for the addition of five points to the
line, dong with the modification of two points (Figure 30). Overdl, these changesresult inanet ganin
the amount of SAV that will be protected, while changes dso alow fishers to move inshore into more
productive areas and away from potentialy hazardous conditions associated with fishing offshorein
deeper water.

Current Authority

The MFC has granted proclamation authority to the Director to specify the means'methods to
take red drum, in addition to other parameters (NCAC 15A 3M .0501). The MFC aso has granted
proclamation authority to the Director to impose avariety of restrictions on gill nets (3J. 0103(b)) and
passed temporary rulesrelated to gill net attendance (3J. 0103 (g)(h)). A listing of the current rules as
they apply to red drum can be found in Section 4.7.

Management Options/I mpacts

(+ potentid positive impact of action)
(- potential negative impact of action)

1) No Action/Maintain current restrictions

+ Reduce bycatch and discard mortdity of undersized red drum
Reduce bycatch and discard mortdity of other finfish and crabs
Decrease mortdity of juvenile red drunvbias in assessment
Allows traditiond degpwater smal mesh net fisheries to continue
Protect critica habitat for juvenile red drum
- Potentia economic burden on fishers
Increased law enforcement duties

+ + + +

2) Modify current attendance to exempt Legged Lump attendance area and maintain current
restrictions
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+ Allow fishersto fish amdl mesh net in higtoricd area
+ Provide shdltered area to set and retrieve nets
Concern over enforcing crooked atendance line

3) Expand attendance into November on western side of Pamlico Sound and maintain current
redrictions
+ Greater protection for undersized red drum
- Potentia negetive impact on commercid gill net fishery

Resear ch Needs

1) Information on gill net effort by area/season.

2) Conduct at sea samples to estimate red drum discards from gill nets.

3) Edtimates of release mortdity from gill nets.

4) Daaon harvest and releases of red drum captured in gill nets under the RCGL.
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10.2.2 Other Gear Restrictions (Circle Hooks and Rod Attendance)

| ssue

Public hearings for the Red Drum Public Information Document resulted in several management
suggestions dedling with gear redtrictions that the RDAC congdered as management options for the red
drum FMP. Theseissuesinclude: minimum mesh szes for gill nets, prohibited gears, circle hooks, rod
attendance, and restricted aress.

Background/Discussion

1) Minimum Mesh Szes This issue wasinitidly discussed to determine what mesh sizeswould
condtitute large versus smal mesh. Mesh sizeslessthan 5.0" stretch catch undersized red drum.
The attendance requirement was considered to try and reduce mortdity of undersized red drum
in smal mesh gill nets. No other action on mesh szes has been considered by the DMF.
Current gill net attendance rules are addressed in section 10.2.1 “Gill Net Attendance.”

2) Prohibited Gears: The DMF has no recommendation for the consideration of prohibiting any
gear types.

3) Circle Hooks and Rod Attendance requirements: Circle hooks have gained popularity in recent
years due to their efficiency in hooking fish and facilitating quick and easy rdeases. The practice
of using circle hooks and attending rods when fishing for red drum as opposed to setting up
multiple rods and dlowing the fish to hook themselves, often deep, isgood practice. An
informationa brochure that describes the goas and actions of the red drum FMP aswell as
what responsible fishermen may do to assst in the recovery of red drum may be an excellent
dternative to requiring these options.

4) Redtricted Areas: The atendance requirement for smal mesh gill netsin primary and secondary
nursery areas aswell as grass bedsis an effort to reduce mortdity on undersized juvenile red
drum. Modifications to this requirement, that may be consdered restricted areas to an extent,
are being considered in the gill net attendance section of the FMP. Other areas, such as areas
where large adult red drum congregate to spawn, particularly lower Neuse River and Pamlico
Sound, will be consdered in the issue paper on the adult fishery.

Current Authority

The MFC has granted proclamation authority to the Director to specify the means'methods to
take red drum, in addition to other parameters (NCAC 15A 3M .0501). The MFC aso has granted
proclamation authority to the Director to impose avariety of restrictions on gill nets (3J. 0103(b)) and
passed temporary rules related to gill net attendance (3J. 0103 (g)(h)). A listing of the current rules as
they apply to red drum can be found in Section 4.7.
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Management Options/I mpacts

(+ potentia positive impact of action)
(- potentiad negative impact of action)

CircleHook Restrictions
1) No Action/Status Quo

+ No effect on current fishing practices
- Fall to potentidly reduce hook and line release mortaity

2) Require Circle Hooks in Critical Areas

+ Potentid reduction in release mortaity
- Difficult to enforce

3) Educationa Document on Conservative Fishing Practices for Red Drum

+ Educate public
+ Promote conservation of resource
- Potentid that public will ignore recommendations

Rod Attendance Restrictions
1) No Action/Status Quo

+ No effect on current fishing practices
- Fall to reduce hook and line release mortdity
- Fal to educate public on potentidly more conservative fishing practices

2) Require Rod Attendancein Critical Areas

+ Potentid reduction in release mortaity
+ Reduce user conflicts over space in surf
- Difficult to enforce

3) Educationd Document on Consarvative Fishing Practices for Red Drum

+ Educate public
+ Promote conservation of resource
- Potentid that public will ignore recommendations
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10.2.3 Recreational Bag and Size Limits

10.2.3.1 Bag L imit

I ssue

The recregtiona bag limit for red drum is currently 1 fish per person per day from 18 to 27
inches TL. The North Carolina fishery management plan for red drum may congder options to modify
the current bag limit and other recreationad management measures.

Background

The recreationd fishery for red drum in North Carolina occurs year round with pegksin the
goring and fdl. Similar to the commercid fishery, the recreationd red drum fishery isannualy varigble
and dependent upon individua year class strength. Available data from the MRFSS from 1994-1998
indicate that:

1 Recreationd landings of red drum have averaged 275,579 pounds.

2. Landings of red drum vary annudly. The recreationd landings of red drum increased
from 38,285 pounds in 1997 to 569,380 pounds in 1998.

3. Undersized red drum (<18 inches) can make up a substantia portion of the recreationa
landings. From 1994 to 1998 an average of 18.9% of the recreationa harvest has been
undersized, ranging from 0.8% in 1998 to 34.6% in 1997.

4, From 1994 through 1998, 95% of the red drum harvested by recrestiona fishermen
were juvenilefish (<32 inches TL).

The possession of red drum over 27 inches TL was prohibited as an interim measure in the
initiation of the red drum fishery management plan in the fal of 1998. Thisissueisfully discussed in the
section on Adult Harvest Limits.

Discussion
The reduction in the recreetiond bag limit from 5 to 1 was intended to reduce the recregtiona
harvest while till alowing recreationd anglers to possess a fish for persond consumption. The

reduction in overdl harvest isintended to dlow for the continued use of the resource by the public, while
ading in the recovery of the currently overfished stocks of red drum in North Carolina

The most recent stock assessment for red drum in North Carolinaindicates amarked
improvement in the escapement of juvenilesto the adult stocks. However, with atarget of 40%
escapement, and an overfished definition of 30% escapement, the current level of escapement,
estimated to be 18%, is till well below acceptable levels.
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The best avallable data on reductions in harvest as aresult of changesin the bag limit are
generated using the MRFSS data.  For the period of 1995 through 1998 the predicted percent
reduction in harvest (numbers of fish landed) as aresult of decreasing the bag from 5 to 2 fish resultsin
an annud reduction of landings ranging from 4% to 20% (Table 14). The reduction in pounds taken

ranges from 4% to 19%. A further reduction in landings occurs by reducing the bag limit from5to 1

fish. With aone fish bag limit the predicted reduction in the number of red drum landed annually ranges
from 22% to 40%. By weight this resultsin an annua reduction ranging from 21% to 38%.

Table 14. North Carolinared drum recreationa red drum catch statistics showing the effects of a

reduced bag limit on the harvest of red drum.

Percent reduction in the North Carolina recreational red drum landinas during 1995-98 NUMBER) if given baa limits were in place
ESTIMATED PERCENT ESTIMATED PERCENT ESTIMATED PERCENT ESTIMATED PERCENT
Time | ESTIMATED | HARVEST AT |REDUCTION AT] HARVEST AT REDUCTION | HARVEST AT | REDUCTION AT | HARVEST AT | REDUCTION
Period CATCH BAG OF 4 BAG OF 4 BAG OF 3 AT BAG OF 3 BAG OF 2 BAG OF 2 BAG OF 1 AT BAG OF 1
1995 83877 81.629 2.7 78.049 6.9 72.563 135 58.863 29.8
1996 32.505 32.505 0.0 31.462 3.3 29.499 9.3 24,455 25.1
1997 9.405 9.405 0.0 9.405 0.0 9.042 4.0 7,020 224
1998 107.889 103,792 4.0 96,633 105 86.006 20.0 64,750 400
Percent reduction in the North Carolina recreational red drum landinas during 1995-98 (POUNDS) if given baa limits were in place
ESTIMATED PERCENT ESTIMATED PERCENT ESTIMATED PERCENT ESTIMATED PERCENT
Time ESTIMATED HARVEST AT |REDUCTION AT HARVEST AT REDUCTION HARVEST AT REDUCTION AT | HARVEST AT REDUCTION
Period CATCH BAG OF 4 BAG OF 4 BAG OF 3 AT BAG OF 3 BAG OF 2 BAG OF 2 BAG OF 1 AT BAG OF 1
1995 383,825 373714 2.6 359,551 6.3 336,047 12.4 276,57 27.9
1996 185.753 185.753 0.0 182.360 1.9 172.854 7.0 146.33 21.3
1997 48,118 48,118 0.0 48,118 00 46,134 4.2 35.075 272
1998 558,575 535,958 4.0 501.068 103 450,638 194 349,877 334

It should be noted that the largest reductions in landings as aresult of reducing the bag limit
occur when overdl annud landings are high (i.e. 1998, 1999) and resulting numbers of red drum taken
during any one trip are higher. Preliminary comparisons of data from 1998 and 1999 indicate that
reducing the bag limit from 5 fish to 1 fish in 1999 resulted in gpproximately a 50% reduction in landings
(Table 15). Therefore, it is reasonable to assume that as red drum stocks continue to rebuild the

likelihood of large year classes will increase and a reasonable reduction in harvest will beredized & a

reduced bag limit of 1 or 2 fish.




Table 15. Comparison of 1998 projected red drum landings with bag limit of one fish per person
and actua MRFSS 1999 catch estimates through October. Preliminary data (does not

include releases)
1998 (through October with 1999 (through October %
State 5 fish baa limit) with 1 fish baa limit)  Difference
North Carolina 555.328 289.633 -48
1998 (adjusted for a 1 fish 1999 (through October %
State bag throuagh October) with 1 fish bag limit) Difference
North Carolina 312.318 289.633 -7

10.2.3.2 Size Limits

| ssue

The gzelimit for red drum is currently adot limit that permits fish from 18 to 27 inches TL to be
harvested by both commercia and recregtiond fishermen. The North Carolina fishery management plan
for red drum may congder options to modify the current dot limit.

Background

Prior to 1994, the dot limit on red drum was 14 to 27 inches TL. With concern over the status
of the stock, DMF recommended increasing the minimum sizeto 18 inches TL in an effort to reduce
mortaity on these smdl fish and give them the opportunity to move out of the rivers where they tend to
be most vulnerable to large catches. The result of this change was a shift in the harvest being taken from
the western side of Pamlico Sound and the tributary rivers, to the eastern side of Pamlico Sound. This
action aso reduced fishing mortdity on age 1 red drum. Red drum, however, have historicaly been a
bycatch in smal mesh gill net fisheries. Consequently, the same gear is being set in the same generd
locations a the same time of year and likely having a bycatch, sometimes subgtantid, of smal red drum.

This concern was amgjor factor behind the attendance requirement.

Figure 31 shows the ditribution of age dasses during an average year after the minimum size
limit was increased from 14 to 18 inches TL. Age 0 red drum made up avery smdl proportion of the
reported catch with numbers at age 1 and age 2 increasing sharply and then declining dramatically at age
3 and older. Thereason for the sharp rise a age 1 and 2 is the observation that these age classes
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comprise alarge fraction of the red drum within the dot limit from 18-27 inches TL. Approximately
50% of red drum age 3 and older are 27 inches TL or larger.
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Figure 31. Red drum catch in numbers at age for fish harvested in 1994.

Prior to the current restrictions, recregtional and commercia fishermen were allowed one fish
over 27 inches TL per day and commercia sde of fish > 27 inches TL was prohibited. However, the
interim rules for red drum prohibits any possesson or sde of red drum larger than 27 inchestota length.
Thisissueisfully discussed in Section 10.2.4 (adult harvest limits).

Discussion

The DMF recommendation to maintain the current dot limit is intended to alow for the
continued, limited harvest of juvenile red drum while protecting the adult spawning stock. This
recommendation may gppear contrary to what is done for many other fish speciesand it is. The
management of most fish speciestypicdly calsfor Sze limits that permit individud fish to spawn at leest
once, thereby “replacing themsaves’ before they are harvested (Table 16, Table 17 & Figure 32). To
follow this drategy for red drum would result in aminimum size limit of 34 inches TL, and create
tremendous discard mortality concerns in both the commercia and recrestiond fisheries.

Table 16. Percent maturity for male and female red drum by age, 1988-1995.
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Male Female
Age Immature Mature % Mature Immature Mature % Mature
0 1 1
1 88 12 12.0 72
2 227 111 32.8 398 11 2.7
3 7 78 91.8 64 22 25.6
4 24 100.0 3 29 90.6
5 13 100.0 12 100.0
6+ 298 100.0 335 100.0
Total 323 536 538 409
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Figure 32. Red drum femae maturity schedule, observed and logfit modd fit.



Table 17. Percent maturity for male and femae red drum by size class, 1988-1995.

Male Female
Size class
(inches TL) Immature Mature % Mature Immature Mature % Mature
11 1
13 2
14 4 2
15 7 2
16 15 4
17 14 2
18 8 5
19 5 5
20 4 2
21 3 3
22 11 4 26.7 11
23 28 5 15.2 22
24 36 4 10.0 51
25 47 4 7.8 82
26 26 14 35.0 49 1 2.0
27 16 13 44.8 44
28 14 9 39.1 30 1 3.2
29 7 15 68.2 21 5 19.2
30 5 8 61.5 11 3 21.4
31 1 12 92.3 8 2 20.0
32 8 100.0 3 5 62.5
33 1 7 87.5 6 2 25.0
34 11 100.0 4 100.0
35 8 100.0 1 7 87.5
36+ 124 157 100.0
Total 252 246 367 187

Management plans (SAFMC and ASMFC) for red drum have taken the view that juvenile red
drum may be harvested but that the adult stock should be protected. This strategy permits those adults
that are able to achieve maturity spawn over many seasons rather than just once or twice.

The current dot limit of 18 to 27 inches TL permits the harvest of juvenile red drum and
eliminates the harvest of adults. An increase in the maximum alowable size limit would not only be out
of compliance with the ASMFC plan, but would dlow fishermen to harvest young adult fish that are
preparing to spawn for thefirgt time.

A reduction in the lower dot limit to 14 inches TL would result in large numbers of smdler fish
being taken earlier in the year. While the 200 pound trip limit is currently in place, 100 pounds of 14
inches TL red drum is equa to gpproximatdy 83 fish, whereas 100 pounds of 18 inches TL red drum is
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equa to approximatdy 42 fish (Table 18). A smdler lower bound on the dot limit would aso increase
the vulnerability of these fish to fishing pressure for alonger period of time, thereby increasing the
likdihood that the commercid harvest cap will be reached prior to the end of the fishing year. On both
the recreational and commercid sdes, alower size limit would result in adramatic increase in the total
numbers of red drum harvested and have a negative impact on the stock assessment and our recovery
efforts.

Table 18. Weight at length of red drum collected 1987-1998.

EL (in WT (lbs TL (in WT (Ibs) # per 100 Ibs. based on TL

13 1.0 13 0.9 105.7
14 12 14 1.2 85.6
15 1.5 15 14 70.3
16 1.8 16 1.7 58.4
17 2.2 17 2.0 49.1
18 2.6 18 24 41.6
19 3.1 19 2.8 35.6
20 3.6 20 3.3 30.7
21 4.2 21 3.8 26.6
22 4.9 22 4.3 23.2
23 5.6 23 4.9 20.4
24 6.3 24 5.5 18.0
25 7.2 25 6.3 16.0
26 8.1 26 7.0 14.3
27 9.1 27 7.8 12.8
28 10.1 28 8.7 11.5
29 11.3 29 9.7 10.3
30 12.5 30 10.7 9.4

31 13.8 31 11.8 8.5

32 15.2 32 12.9 7.7

33 16.7 33 14.2 7.1

34 18.3 34 15.5 6.5

35 20.0 35 16.9 5.9

36 21.8 36 18.3 20
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Current Authority

The MFC has granted proclamation authority to the Director to specify the means'methods to
take red drum, in addition to other parameters (NCAC 15A 3M .0501). A listing of the current rules
as they apply to red drum can be found in Section 4.7.

Management Options/I mpacts

(+ potentid positive impact of action)
(- potential negative impact of action)

1) Statusquo (1 fish 18-27 inches TL)
+ Reduced harvest/fishing mortality from previous bag limit (5)
+ Increase likelihood of reaching management goas (SPR rates)
- Limits harvest for individuds
- Potential for increased release mortdity

2) Two fish 18-27 inches TL
+ Increased fish available for persona consumption
+ Reduced harvest/mortdity as opposed to previous bag limit (5)
- Minima reduction in harvest as opposed to 1 fish bag
- Increase in time necessary to reach management gods

3) Onefish 18-32inches TL: Commercid szelimit 18-27 inches TL
+ Avallability of larger fish for persond consumption
+ Reduction in harvest/fishing mortdity as opposed to previous bag limit (5)
+ Increased data available for stock assessment
- Discrepancy in recregtiona and commercia size limits
- Increased time in which any sngle yeer classis avallable for harvest



10.2.4 Adult harvest limits

Issue

Theinterim rules for theinitiation of the Red Drum FMP include a prohibition on the harvest and
possession of red drum greater than 27 inches TL. The FMP for red drum may consider optionsto
modify or eiminate this current prohibition.

Background

The god of the 1999 North Carolina Red Drum FMP isto restore the overfished stock of red
drum 0 that it might produce the long-term maximum sustainable yield and regain its ecologica integrity.
To achieve these gods, it was recommended that the following objectives be met:

1 Restore the sze and age structure of the adult spawning stock to levels consstent with
the FM Ps devel oped under the SAFMC and the ASMFC.

2. Reduce mortaity and increase the escapement of juvenile red drum from inshore
nursery areas into the adult spawning stock from current levels.

While these are but two of the adopted objectives of the FMP, they demonstrate the need to
ded with the issue of the continued harvest of adult red drum. That this need has been recognized for
severd yearsis clear based on the regulatory history of this stock.

Redtrictions on the harvest of adult red drum were first put into place in 1976 with the alowance
of two (2) fish greater than 32 inches TL. In 1990, a5 fish bag limit was put into place on juvenile red
drum with an dlowance of 1 adult fish 32 inches TL or greater. In 1992 the maximum size limit was
reduced to 27 inches TL with no sale of fish greater than 27 inches TL. The harvest of one large, adult
red drum was alowed until October 1998. As an interim measure to the Red Drum FMP, required in
the guiddines for FMP development, The MFC prohibited the harvest and possession of red drum
greater than 27 inches TL in October 1998.

Discussion

The DMF recommendation to prohibit the harvest, possession, and sale of red drum greater
than 27 inches TL was based on severd factors. The relative abundance of the oldest adult red drum
has declined since the 1968-1972 time period (Figure 33). When the age structure of red drum
collected from recent time periods are compared with those collected from 1968-1972, the percentage
of adult red drum taken from the 25+ oldest age classes has consstently declined. The 25+ oldest age
classes, while representing 57% of the adult red drum collected in the early period (1968-1972),
accounted for only 12% of the fish collected during the period of 1987-1991 and 10% during the
1992-1998 time period. Additionally, the broad age distribution represented in the 1968-1972 sample
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comes from ardéaively smdl sample sze (n=191) while the more truncated digtribution in the late
periods (1987-1998) comes from amuch larger sample size (n=905). While older fish (e.q. 25+ year
classes) are il represented in the most recent data, their occurrence is rare and they appear to make
up asmadler proportion of the overal population.
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Figure 33. Reative abundance of adult drum (ages 5+) collected from the time periods of 1968-
72, 1987-1991 and 1992-1998. The vertica line in each graph separates the 25 youngest
year classes from the 25+ oldest year classes. The percent values reported represent the
percentage of fish that make up the 25 youngest year classes versus the 25+ oldest year
classes.



Stock diversty is often evaluated on the basis of population age structure. Consequently, afish
gtock with afull complement of age classesin the population is consdered highly diverse. When over
exploitation occurs, which is currently the case in red drum, there is adecline in the number of age
classes represented in the fishery. The absence of adiverse age structure compromises the ability of
any fish stock to recover. Because adult red drum are large and have high reproductive output, they are
extremdy vauable to the stock’ s reproductive potentiad and dlowing any harvest could increase the
chance of recruitment failure.

The DMF has recommended maintaining the current dot limit of 18 to 27 inches TL and
prohibiting the harvest of adult red drum (> 27 inches TL). This recommendation permits the continued,
limited harvest of juvenile red drum that provides for areasonable leve of survival and escapement.
This recommendation aso provides for the maximum possible protection of the adult spawning stock.
Aswas discussed in the section on Sze limits (10.2.3.2), this recommendation is contrary to what is
done for many other fish species. The management of most fish speciestypicdly calsfor size limits that
permit individud fish to spawn at least once, thereby “replacing themsaves’ before they are harvested.
Following this strategy for red drum, however, would result in aminimum sze limit of 34 to 36 inches
TL, and create tremendous discard mortdity in both the commercid and recregtiond fisheries.
Consequently, management plans (SAFMC and ASMFC) for red drum have taken the view that this
species may be harvested under drict controls as juveniles, but should be protected as adults. This
strategy permits adults that reach maturity to spawn over many seasons rather than just once or twice.

The North Carolinared drum population is recovering and is making progress towards reaching
the god of 40% escapement (a proxy for spawner potentia ratio). However, we are only about half
way there. Consequently, given the intuitive relaionship between adult spawning stock and recruitment,
we must protect the existing spawning stock. A continued prohibition on adult harvest will increase the
likelihood of grester stock diversity and improved spawning success necessary to reach the ultimate
god of the plan.

The DMF and other management agencies recognize the lack of information on the adult stock,
but have elected to take a precautionary approach to insure continuing good year classes and make
further progress toward achieving the ultimate goa of 40% spawner potentid ratio. Asaresult of this
lack of information on the absolute abundance of adult red drum and in recognition of their vita
importance to the recovery of this stock, it would be irresponsible to harvest what we are not sure we
have. Therefore, until such time that the stock has fully recovered, the DMF position remains that adult
red drum should be protected to the fullest extent possible. Presently, this can only be achieved by
prohibiting al harvest and possession.

Current Authority

The MFC has granted proclamation authority to the Director to specify the means'methods to
take red drum, in addition to other parameters (NCAC 15A 3M .0501). A listing of the current rules
asthey apply to red drum can be found in Section 4.7.
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Management Options/I mpacts

1)

2)

3)

4)

(+ potentia positive impact of action)
(- potentiad negative impact of action)

Prohibit al possesson and sde of red drum >27 inches TL

+ Protects adult spawning stock

+ Increase likelihood of good year classes (recruitment)

+ Increase stock diversity

+ Increase likelihood of reaching managemert targets

- Potentia economic impact on recregtiond fishery

- Impact on higtorical use asfood fish

- Limits availability of datafor assessment of stock diversty

Trophy fishery (1 fish over 50 inches TL)

+ Potential positive impact on recregtiond fishery

+ Collect fishery dependent data on recreationd fishery
+ Provide some use as food

- Sdectively harvest larger, more productive fish

- Limits protection of adult stock

- Delays stock recovery

- Decreases likelihood of good recruitment/year classes

Specid Scientific Collecting Permit to retain 1 fish > 27 inches TL

Controlled harvest of adults with mandatory reporting
Potentia pogitive impact on recrestiond fishery
Collect fishery dependent data for age assessment
Provide some use as food

- Limits protection of adult stock

Delays stock recovery

- Decreases likelihood of good recruitment/year classes

+ + + +

No harvest of adults (>27 inches TL) until the 30% SPR target has been exceeded

Controlled harvest of adults with mandatory reporting
Protection of adult stocks at target levels

Potentia pogitive impact on recrestiond fishery
Increases likelihood of a sustained fishery

Potentid for some use asfood fish

- Delays any harvest of adult fish until target is met

+ + + + +
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- Requires reduction in mortdity on juvenile fish to increase escapement/SPR rates

Resear ch Needs

1) Assess discard mortality of adult red drum (commercia and recregtiond),

2) Characterize the trophy recreationd fishery (tackle, geographic location, bait, water
temperature, seasondlity, hook types, etc.),

3) Assess adult population for abundance, distribution, and stock diversity,

4) Assess magnitude of red drum bycatch in estuarine flounder gill net fishery.

10.2.5 Commercial harvest limits

| ssue

Current regulations for the commercia harvest of red drum limit commercid fishing operations
to 100 pounds of red drum per vessdl per day and caps the annual commercia harvest at 250,000
pounds. The Red Drum FMP may consider options that modify the current trip limit and other
commercid management measures.

Background

Red drum are commercidly harvested in North Carolinausing avariety of gears and condtitute a
bycatch fishery for most gears and trips. From 1994 to 1998, 24,497 trips reported landing red drum.
The mgority of these trips (91.2% or 22,356 trips) reported landings less than 50 pounds. Reported
gears used to harvest red drum include smal and large mesh gill nets, run-around gill nets, swipe nets,
haul seines, pound nets, and beach saines; severa other gears report incidental landings. Red drum
harvested by the commercid sector are generdly from asingle year class and catches vary annudly
depending upon individua year class srength.

The directed fishery for red drum in North Carolina primarily occurs behind the Outer Banks
from Oregon Inlet to Ocracoke during the spring and fal. Higtoricaly this fishery employed run-around
gill nets and haul netsto circle schools of red drum and had limited participation. Participation in the
fisheries has increased in recent years with the increased use of run-around gill nets. During 1994-
1998, 1.1% of thetotd trips that reported landings of red drum in North Carolina accounted for 48.5%
of the total harvest. While there have been afew exceptiona long haul catches of up to 10,000 pounds,
atypica catch for arun-around gill net trip would range from 100 to 1,000 pounds with occasiond
catches from 1,000 to 5,000 pounds (Table 3). These data indicate that approximately one-haf of the
red drum harvested commercidly in North Carolinais from the directed fishery and gpproximately one-
haf is caught as bycatch in other fisheries such as gill nets, long haul seines and pound nets.

Avallable data from the NCDMF Trip Ticket Program indicate:

1. From 1994-1998 annua commercia landings of red drum have averaged 170,100 pounds
with a dockside value of $156,782 and an average of 92 cents per pound.



The reported harvest of red drum has exceeded 250,000 pounds four times since 1972,
occurring in 1984, 1989, 1998 and 1999 (Table 19). The commercid cap wasfirst
established in 1990 at 300,000 pounds and lowered to the current value of 250,000
poundsin 1991. The 1998 and 1999 fishing seasons are the only two years that the
commercid fishery for red drum has closed due to the cap being met.

Since 1994, anchored and runaround gill nets have accounted for greater than 70% of the
reported harvest (Table 20).

Most reported landings of red drum are bycatch from avariety of gears and fisheries.
From 1994 through 1998 greater than 91% of the trips that landed red drum reported
landings of less than 50 pounds atrip. However, for those fishers who directed on red
drum, the average pounds landed per trip were sgnificantly higher with catches of severd
hundred pounds or more not uncommon (Table 21).
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Table19. Commercid landings and dockside vaue of red drum from 1972 through 1998.
Landings prior to 1994 are reported landings, while landings from 1994-98 are from the
commercid trip ticket program.

Year Pounds Value (%) Pricellb.
72 42919 $ 5,228 $ 0.12
73 70264 $ 7,775 $ 0.11
74 142437 $ 15,781 $ 0.11
75 214236 $ 21,537 $ 0.10
76 168259 $ 21,700 $ 0.13
77 19637 $ 2,673 $ 0.14
78 21774 $ 2,480 $ 0.11
79 126517 $ 21,728 $ 0.17
80 243223 $ 47,133 $ 0.19
81 93420 $ 18,817 $ 0.20
82 52561 $ 12,273 $ 0.23
83 219871 $ 51,958 $ 0.24
84 283020 $ 82,458 $ 0.29
85 152676 $ 50,384 $ 0.33
86 249076 $ 106,808 $ 0.43
87 249657 $ 148,205 $ 0.59
88 220271 $ 125,289 $ 0.57
89 274356 $ 173,755 $ 0.63
90 183216 $ 106,450 $ 0.58
91 96045 $ 56,989 $ 0.59
92 128497 $ 86,859 $ 0.68
93 238099 $ 203,955 $ 0.86
94 142119 $ 102,326 $ 0.72
95 248122 $ 223,310 $ 0.90
96 113330 $ 112,873 $ 1.00
97 52564 $ 57,007 $ 1.08
98 294366 $ 288,397 $ 0.98

Table 20. Average and percent of annud red drum landings by gear for the period of
1994 to 1998.

Gear Average Landings % of Landings
Anchored Gill Nets 74,470 44%
Runaround Gill Nets 52,286 31%

Haul Seine 21,636 13%
Pound Net 6,403 4%
Beach Seine 4,345 3%
Other Gears 10,960 6%



Tota 170,100 100%

Table 21. Landings summary for red drum by trip for the period of 1994 to 1998.

Pounds L anded
per Trip 1994 1995 1996 1997 1998  Percent
1-50 1b 3797 6900 4563 2320 4776 91.3%
51-100 Ib 121 335 184 62 464 4.8%
101-200 1b 65 131 77 29 153 1.9%
201-3001b 22 40 21 9 56 0.6%
301-400 Ib 12 14 7 1 28 0.3%
401-500 Ib 7 4 8 4 29 0.2%
501-1000Ib 19 32 20 7 60 0.6%
1001-2000 Ib 8 18 6 6 30 0.3%
2001-3000 Ib 5 8 1 0 11 0.1%
3001-4000 Ib 2 3 3 2 1 0.0%
4001-5000 Ib 2 5 0 0 2 0.0%
5001-6000 Ib 0 0 0 0 1 0.0%
6001-7000 Ib 0 0 0 0 0 0.0%
7001-8000 Ib 0 0 0 0 0 0.0%
8001-9000 Ib 1 0 0 0 1 0.0%
9001-10,000 Ib 0 1 0 0 1 0.0%
> 10,000 Ib 1 1 0 0 0 0.0%
Total # Trips 4062 7492 4890 2440 5613 100.0%

Prior to implementation of the current temporary rule that protects the spawning sock by
prohibiting the possession of red drum larger than 27 inches TL, commercid fishermen were dlowed to
keep one adult red drum caught incidenta to their fishing operations. Because these larger fish (> 27
inches TL) could not be sold, they were not reported on trip tickets and the magnitude of this harvest is
unknown.

Discussion

The DMF and MFC cap the commercia harvest of red drum a 250,000 pounds and recently
implemented a temporary rule (October 1998) that limitsindividua trips to 100 pounds per day. It was
the intent of the MFC to develop a bycatch fishery and diminate any directed harvest. 1n 1998, prior to
the 100 pound trip limit being implemented, the cap was reached and the fishery was closed in October.

High catchesin 1998 are largdly atributed to both a strong year class and increased fishing effort.

Despite implementation of the 100 pound trip limit in 1999, the red drum commercia fishery was again
closed in early November once the 250,000-pound cap was reached.
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The commercid cap, established in 1990, was set as a precautionary measure to insure that a
directed fishery did not develop. It was not based on biological information and was not intended to
reduce fishing mortdity to any specified level. Concern of agrowing directed fishery increased during
the early to mid 1980s as markets devel oped in response to the “ blackened redfish” craze. Additiona
actions taken by other states, such as designating red drum as “gamefish” and prohibiting their sdle or
limiting harvest through gtrict possession limits and quotas, increased demand in those states which il
dlow harvest (Table 22). Increased demand led to increased vaue for red drum landed by commercial
fishers and has made targeting red drum much more lucrative (Table 19). This helpsto explain why
from 1990 through 1998 North Carolina has accounted for grester than 77% of dl red drum landed in
the southeastern United States (Table 23).

The recent implementation of the 100 pound daily trip limit is an effort to further reduce landings
and diminate any directed harvest while gtill alowing the harvest of those red drum higtoricaly taken as
abycatch to other directed fisheries. Reductionsin harvest are intended to aid the recovery of the
currently overfished stocks of red drum in North Carolina. While the most recent stock assessment for
red drum in North Carolinaindicates a marked improvement in the escgpement of juvenilesto the adult
stocks, estimated escapement levels are il well below target levels and the fishery is ftill considered to
be overfished.

Recent closures of the commercia red drum fisheriesin 1998 and 1999 have occurred in the
fdl. Thistiming coincides with the flounder gill net season, afishery that typicdly involveslanding red
drum as bycatch. In order to avoid closures of the red drum fishery in the fal when the flounder season
peaks and prevent discarding of red drum bycatch, it may be feasible to monitor red drum landings
during a period other than the traditional January through December cdendar year. Asan example, the
fishing year could be adjusted to address the needs of the various fisheries that take red drum as a
bycaich. A season that dartsin late summer/early fal would alow for the red drum season to beginina
period when landings are highest and end during the summer when landings are lower and gill net fishing
effort isminima thereby reducing regulatory discards (Table 24 & Table 25). This changein the fishing
year could dso decrease the likelihood of exceeding the cap due to improved monitoring, aslandings
and effort would be lower during the period when the cap is being approached.

Table 22. Current red drum regulations for sates Virginiathrough Texas, 02/16/99

State Fishery Size limits Possession Limits Season Quota Comments
Commercia 18" TL to 27" TL 5 fish per person per day Open None Individual possession limits
Virginia slot Only 1 per person per day apply regardless of number of
over 27" TL persons involved
Recreationa 18" TL to 27" TL 5 fish per person per day Open None
slot Only 1 per person per day
over 27" TL
North Commercia 18" TL to 27" TL 100 pound per day trip Open 250,0001b Internal small mesh gill net
Carolina slot limit attendance
May 1- Oct. 31
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Recregtional 18" TL to 27" TL 1 fish per person per day Open None
slot
South Commercia no sale no sale Open None
Carolina
Recreationa 14" TL to 27" TL 5 per person per day Open None Hook & Line season year round
slot (none over 27" TL) Gig season Mar-Nov.
Georgia Commercia 14" TL to 27" TL 5 per person per day Open None
slot (none over 27" TL)
Recreationa 14" TL to 27" TL 5 per person per day Open None Only hook & line alowed
slot (none over 27" TL)
Florida Commercia no sale no sale Open None no gigging or spears
Recreationa 18" TL to 27" TL slot 1 per person per day Open None no gigging or spears
(none over 27" TL)
Alabama Commercia no sale no sale Open None
Recregtiona 16" TL to 26" TL slot 3 per person per day (1 per Open None
person per day over 26"
TL)
Mississippi Commercia 18" TL minimum (see season & quota) Opens Oct. 1 35,000 Ib
annualy
Recreationa 18" TL to 27" TL slot 3 per person per day (1 per Open None
person per day over 30"
TL)
Louisiana Commercia no sale no sale Open None
Recregtional 16" TL to 27" TL slot 5 per person per day (1 per Open None Off water, 2 possession limits are
person per day over 27" alowed
TL)
Texas Commercia no sale no sale Open None
Recreationa 20" TL to 28" TL slot 3 per person per day (1 Open None Bonus tag given to anglers who

additional fish per person

per day over 28" TL,
trophy tag required)

return information from 1st
trophy catch

Table 23. Reported landings of red drum from the eastern United States including the Atlantic and Gulf
coasts from 1990-1998. Only states with reported landings are included in the table (Source: NMFES).
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1990 1991 1992 1993 1994
% of total % of total % of total % of total % of total

New York - - - - - - - - - -
New Jersey - - - - - - - - 5,094 2.57
Rhode Island - - - - - - - - - -
Maryland 29 0.02 7,533 4.90 742 0.38 121 0.04 1,152 0.58
Virginia 1,481 0.77 24,771 16.12 2,352 120 8,629 2.58 4,080 2.06
North Carolina 183,216 95.10 96,045 62.52 128,497 65.59 238,099 71.08 142,159 71.86
South Carolina - - 1,475 0.96 - - - - - -
Georgia 2,763 143 1,637 1.07 1,759 0.90 2,533 0.76 2,141 1.08
Florida - - - - - - - - - -
Alabama - - 19 0.01 - - - - - -
Mississippi 5,166 2.68 22,143 14.41 62,551 31.93 83,704 24.99 40,246 20.34
Louisiana - - - - - - 1,884 0.56 2,957 1.49
Texas - - - - - - - - - -
Total 192 655 100.00 153,623 100.00 195,901 100.00 334,970 100.00 197,829 100.00
1995 1996 1997 1998 All Years Combined
% of total % of total % of total % of total % of total
New York 668 0.24 8 0.01 - - 57 0.02 733 0.04
New Jersey - - - - - - 311 0.09 5,405 0.28
Rhode Island - - - - 43 0.05 165 0.05 208 0.01
Maryland 6 0.00 - - 24 0.03 419 0.12 10,026 0.52
Virginia 2,992 1.07 2,073 1.38 4,049 4.95 6,436 1.90 56,863 2.96
North Carolina 248,193 89.10 113,392 75.58 52,605 64.35 294,415 87.09 1,496,621 77.81
South Carolina - - - - - - - - 1,475 0.08
Georgia 2,578 0.93 2,271 151 1,395 171 672 0.20 17,749 0.92
Florida - - - - - - - - - -
Alabama - - - - - - - - 19 0.00
Mississippi 24,110 8.66 30,363 20.24 23,633 28.91 30,798 9.11 322,714 16.78
Louisiana - - 1,925 1.28 - - 4,769 141 11,535 0.60
Texas - - - - - - - - - -
Total 278.547 100.00 150,032 100.00 81,749 100.00 338.042 100.00 1,923,348 100.00

Table 24. Statewide monthly and annua commercid landings (Ib) of red drum for the period of 1994-

99.
MONTH YEAR
94 95 96 97 98 99*
JAN 18123 2142 17531 2827 926 27701
FEB 34939 1622 4518 796 1581 10616



MAR 1765 470 4356 725 2542 6285

APR 5231 1232 4538 3445 1769 11239
MAY 7347 2968 10991 9201 6026 17820
JUN 7449 13562 17395 4716 53936 20733
JUL 9903 22526 6907 6741 94416 44732
AUG 22859 25035 19894 3807 58325 49728
SEP 21728 74205 14325 6500 73910 84864
OoCT 8827 954371 7639 8302 661 92161
NOV 2353 28409 4309 3688 168 7196
DEC 1596 21580 935 1757 105 0

Totd 142120 248122 113338 52505 294365 373035
*1999 landings are preliminary

Table 25. Statewide monthly and annua commercid landings (Ib) of red drum for the period of 1994-
99. Values expressed as a %.

MONTH YEAR

94 95 96 97 98 99*
JAN 13% 1% 15% 5% <1% 7%
FEB 25% 1% 4% 2% 1% 3%
MAR 1% <1% 4% 1% 1% 2%
APR 4% <1% 4% 7% 1% 3%
MAY 5% 1% 10% 18% 2% 5%
JUN 5% 5% 15% 9% 18% 6%
JUL 7% 9% 6% 13% 32% 12%
AUG 16% 10% 18% 7% 20% 13%
SEP 15% 30% 13% 12% 25% 23%
OCT 6% 22% 7% 16% <1% 25%
NOV 2% 11% 4% 7% <1% 2%
DEC 1% 9% 1% 3% <1% 0%
Total 100% 100% 100% 100% 100% 100%

* 1999 landings are preliminary

Current Authority

The MFC has granted proclamation authority to the Director to specify the means'methods to
take red drum, in addition to other parameters (NCAC 15A 3M .0501). A listing of the current rules
as they apply to red drum can be found in Section 4.7.



Management Options

(+ potentia positive impact of action)
(- potentiad negative impact of action)

Commercial Trip Limit

1) Status quo (100 Ib./daily limit per commercid operation)
+ Continued harvest as bycatch
- Potentia regulatory discards
- Limited to 100 Ibs/trip
2) Increase Commercid Trip Limit
+ Increased harvest/economic potentia for individud trips
+ Potentia reduction in discards
- Potentia for increased directed fishery
- Increased likelihood of shortened fishing year
3) Decrease Commercid Trip Limit
+ Potentid reduction in harvest
+ Further decrease likdlihood of directed fishery
- Potential economic burden on commercid fishery
- Increased regulatory discards
- Increased enforcement burden
4) Allow for diding trip limit that can be increased or decreased at Director’ s discretion
+ Continued harvest as bycatch
+ Controlled harvest through trip limits
- Potentia for increased directed fishery
- Requires use of proclamation authority by Director
- More frequent changes in regulations
Commercial Cap
1) No Action/Status Quo
+ No reduction in harvest for commercid fishers

- Potential for regulatory discardsif cap is reached
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2) Increase Commercia Cap (e.g. 300,000 Ibs.)

+ Increased economic potentia for commercid fishery
- Decreased potentia for regulatory discards due to cap being reached
- Potential for increased harvest/mortality

3) Decrease Commercid Cap

+ Potentia for reduced harvest/mortaity
- Increased likelihood of regulatory discards
- Potentid economic burden on commercid fishers

Commercial Fishing Year
(season in which the commercid harvest is monitored — current fishing year runs from January through
December)

1) No Action/Status Quo (January through December fishing year)

+ No changes to current monitoring system
- Potentid closure of fishery during times when bycatch rates are high
- Potentia to exceed cap due to delayed monitoring

2) Modify Current Commercid Fishing Year (e.g. September through August fishing year)

+ Fishery lesslikely to close during fdl when bycatch rates are high
+ Lesslikely to exceed cap due to delayed monitoring
- Difficult to implement during initid year

Resear ch Needs

1) Continued data on discard mortaity from commercid gears
2) Assess magnitude of bycatch in flounder gill net fishery
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11. MANAGEMENT PROGRAM

A management program has been developed in an effort to meet the goa's and objectives of this
FMP asliged in Section 4.2. This section outlines the need for additiond datain order to improve our
ability to assess the status of the red drum stocks, details the preferred management actions as
recommended by the MFC, and summarizes the research needs covered in this plan.

11.1 Data Needs

Additional data are needed to improve red drum stock assessments, better eval uate the effects
of current management actions, and identify additiona management actions that will alow complete
recovery of the North Carolinared drum stock. A listing of data needs, based on reviews by the Red
Drum Stock Assessment Pand (2000) and Vaughan and Carmichael (2000) is provided below.

1. Improved Fishery-Dependent Sampling.

Currently available catch gatistics may not be complete for a number of reasonsthat are
described in detail below. Failure to account for al removas from the population, and to properly
dlocate harvest and discard losses into Size and age categories, contributes to uncertainty and biasin
stock assessment results. In addition, adequate monitoring of non-harvest 1osses is necessary to
develop management measures that prevent waste.

Thereis no sampling of at-sea discarding in commercid fisheries. Although red drum are
considered a bycatch species, as noted in the description of commercia fisheries (Section 7.1), they are
encountered by many different fisheries throughout the state. Given the redtrictive dlowable harvest of
red drum, the mortality associated with discarding by these fisheries represents a potentialy significant,
but largely unknown, remova from the population. In addition to estimates of total removals, data are
aso needed on the size and age digtribution of bycatch losses.

Sampling of the recreationd fishery should beimproved. Recregtiona harvest accounts for
around one-haf of the total North Carolina harvest each year, so reliable and precise estimates of total
harvest and adequate characterization of the length, weight, and age composition of the harvest are
crucid. The number of MRFSS intercepts should be increased, collection of biologica samples from
the recrestiond harvest should be improved, and additional sampling, especidly at night when many
directed recreationa trips occur, should be pursued. Data on the length distribution of recreationa
discardsis severely needed. Although important for many species, thisis epecidly critica for red drum
because of both the steadily increasing proportion of red drum that are released and the nature of the
management program. Since red drum are managed through a possession limit and adot sze limit,
drum may be discarded thet are below the minimum size, above the maximum size, or in excess of the
possession limit.  Although VVaughan and Carmichagl (2000) showed that red drum assessment results
are sengtive to the length and age dlocation of discards, there are currently no data available to reiably
characterize discards.



2. Improved Fishery-Independent Sampling

Additiona surveys at age are needed to better monitor the abundance of red drum. The only
fishery-independent measure of red drum abundance thet is available for North Carolinais the Juvenile
Abundance Index. Surveys should be devel oped to sample both the sub-adult (ages 1-5) and the adult
population (age 6+). Sampling of sub-adults would improve estimates of recruitment and better warn of
recruitment failure and could provide more accurate data for estimates of SPR and escapement.
Sampling of the adult population is needed to provide data on the age structure of the population and
long-term sampling could possibly provide an index of the spawning stock that could potentialy be used
to estimate spawning stock abundance and biomass.

3. Improved Estimates of Vital Rates

Assessment and population mode results are sensitive to input parameters such as natura
mortality, fecundity, and growth rates. Research should be directed a estimating these important vita
rates for red drum in North Carolina

4. Improved Tagging Programs

Although the DMF has conducted mark-recapture studies for many years, this program has not
provided satisfactory estimates of mortdity. Some difficulties are related to the behavior of red drum,
while others are related to alack of information on important parameters. Modes designed to etimate
mortality from recgpture data generdly require that tagged and non-tagged individuas mix evenly in the
population. However, since red drum have a propendty to remain in an area, this important assumption
islikely violated. Developing state-wide mortality estimates will require expanded ditribution of tagged
fish and attention to release locations. Estimating mortaity for the adult stock from recapture detais
problematic because adult fish often move offshore and are less available to the fisheries, and because
long-term tag retention is potentidly critical when dedling with along-lived, demersal species such asred
drum. At thistime, thereis no way to determine whether the lack of returned tags from fish a large
more than 5 yearsis due to tag loss, reduced availahility, or excessive mortdity. Long-term tag retention
studies should be pursued, and additiond adult fish should be tagged and released. Statistical models
for analyzing recapture data are improving, leading to greater sophistication and precison aswell as
more useful results. However, many advanced approaches require input data that has not been
collected higorically. For example, North Carolina has no programs in place to estimate the reporting
rate of red drum tags, dthough such information could greetly improve the performance of recagpture
models. The tagging program should be modified to include high reward tags to alow estimation of
reporting rate.

11.2 Management Strategies and Proposed Actions



Listed below are the management Strategies and proposed actions for each of the management issues
that are considered in Section 10.2. Each numbered strategy is followed by areference to the Principal
Issue and Management Option section that supportsit, e.g. (10.1.1) and the Objectives from Section
4.2 that it addresses, e.g. [2,3]. Changesto the current rulesthat are required to implement these
actions are attached to this document as Appendix 4.

11.2.1 Gill Net Attendance and Other Gill Net | ssues
I ssue: Sub-legd red drum bycaich in the inshore smal mesh gill net fishery.

Problem: Gill netswith a stretch mesh length of less than 5 inches commonly catch red drum below the
lega sze of 18 inches TL. Thereisahigh mortdity associated with these captures, particularly during
the summer when water temperatures are at their warmest. While smal mesh gill nets are common
throughout the inshore waters of North Carolina through out the year, sub-legd red drum are generdly
only encountered in certain shalow water habitats.

Proposed Action: Maintain the current gill net regtrictions as implemented through the interim rule
process to protect juvenile red drum and accept the proposed modifications to the attendance line dong
the ‘Outer Banks (10.2.1)[1,2,4,5].

11.2.2 Other Gear Restrictions (Circle Hooks and Rod Attendance)

Issue: Theuseof circle hooks and rod attendance to potentialy minimize the mortality associated with
catching and releasing red drum.

Problem: Red drum, particularly large adults, are commonly deep hooked using conventiond fishing
methods and standard j-hooks. Circle hooks have gained popularity in recent years and can potentialy
have a pogitive effect on the number of released red drum that survive a capture in which they were deep
hooked. Additiondly, attending arod as opposed to setting up multiple rods can dso minimize deep
hooking by alowing fishermen more time to attend their rods and less time for afish to swalow a hook

deep.

Proposed Action: Develop an educational document on conservative fishing practices for red drum
(10.2.2) [3/4].

11.2.3 Recreational Size and Bag Limit
Issue: Recreationd sze and bag limit (currently is 1 fish per person per day from 18 to 27 inches TL).
Problem: The North Carolinared drum fishery is currently considered overfished. In order to reduce
fishing mortality and begin a stock recovery, it is necessary to reduce the current harvest rates of red
drum in North Carolina. This FMP has been pro-active in this reduction through the use of the interim
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rules process (Section 4.6). For example, during the beginning of this plan process, an interim rule was
adopted (October, 1998) by the MFC reducing the alowable bag limit from five fish to one with an 18 to
27 inch TL dot limit. Thisreduction in the bag limit is estimated to have resulted in a40-50% reduction in
the take of red drum annualy by the recregtiond fishery.

Action: Maintain the current one fish bag limit with an 18 to 27 inch TL dot limit (10.2.3)[1,2/4].
11.2.4 Adult Harvest Limits
I ssue: Protection of the adult spawning stock of red drum while the stock recovers.

Problem: The North Carolinared drum fishery is currently considered overfished. The best avallable
data on the adult red drum age Structure shows a decline in the relative abundance of the oldest adult

red drum in the past 30 years. Additiondly, with high mortality on juvenile red drum, recruitment of
these fish to the adult population has been insufficient to sustain thisfishery over time. Therefore, it is
deemed necessary to protect the exigting spawning population of red drum until such time that the
recruitment into the adult stock from juvenile fish is sufficient to sustain this fishery and dlow for
additiona harvest of adults. The MFC implemented a prohibition on the possession of dl red drum >27
inches TL as part of the interim rule process during the initid stage of this plan.

Action: Maintain the current prohibition on al possesson of red drum >27 inches TL and consider a
limited and controlled harvest once the fishery has SPR vaues of 30% or greater and is no longer
considered to be overfished (10.2.4) [1,4].

11.2.5 Commercial Harvest Limits

Issue: The threeissues dedt with in the commercid harvest limitsinclude: commercid trip limit,
commercid cap, and commercid fishing year.

Problem: The North Carolinared drum fishery is currently considered overfished. The best available
data on red drum landings indicate that over the last two decades red drum have been taken primarily as
abycatch to other targeted species. However, during the early to mid 1990 s there has been a
proliferation of directed trips on red drum using primarily run-around and anchored gill nets. This effort,
aong with the continued bycatch of red drum in other fisheries, has increased the fishing pressure on
juvenilered drum. Asaset of interim rules at the beginning of this FMP process, the MFC
implemented the following measures on the commercia harvest: 1) a continuation of the existing
250,000 pound cap and 2) a 100-pound daily trip limit per commercid fishing operation. Prior to this
rule, the 1998 commercia red drum harvest exceeded the 250,000 pound annua cap and the fishery
subsequently closed in October. The 100-pound trip limit was intended to decrease the commercid
take of red drum by around 50%. Thiswasintended to be smilar to the reduction in the recrestiona
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take that has been redized by going from afive to onefish dally limit. Unfortunatdly, the annua cap was
reached in the 1999 and 2000 fishing years resulting in early closures to the commercid red drum
harvest, even after implementation of the 100-pound trip limit. The early closures while complicated by
the abundance of strong year classes of fish, are the result of the continuation of targeted effort on red
drum as opposed to there more traditiona take as abycatch. Furthermore, the early closure precludes
the traditiona bycatch of red drum taken during the fal flounder season. A proposed changein the
fishing year would alow monitoring of the annua red drum harvest to begin on September 1 and run
through August 31 as opposed to a January 1 through December 31 season. This change would insure
that the traditiona fal bycatch of red drum could be taken at the beginning of the fishing year.
Additiondly, dlowing the DMF Director to set the commercid trip limit a his discretion would alow the
trip limit to be set at alevel where the commercia cap would not be exceeded and would increase the
likelihood that the fishery would not have to be closed.

Action: 1) Allow for adiding trip limit that can be increased or decreased at the Director’ s discretion.
2) Maintain the current commercia cgp of 250,000 pounds. 3) Modify the current commercid fishing
year (i.e. September through August fishing year) (10.2.5)[1,2,4].

11.3 Habitat and Water Quality Management Recommendations

11.3.1 Issue/Purpose
Protect, enhance, and restore habitats and water quality utilized or required by red drum.

11.3.2 Management Recommendations
6) Protect dl submerged aguatic vegetation.

a) Complete mapping of submerged aguatic vegetation south of Bogue Sound and in the tributaries west
of Pamlico and Albemarle sounds.

b) Support and/or seek funding to conduct follow-up mapping of SAV to assess changes over time.
c) Dedgnate criticdl SAV areas, which may include unvegetated shallow areas historicaly supporting
SAV, by MFC rule to prevent degradation from water or land based activities.

d) Require any threetsto designated SAV areas be assessed and any impacts mitigated with more than
al:1 ratio to compensate for losses.

e) Reguest that EMC and CRC prohibit new dredging or channelization in designated SAV aress.
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8)

9

h)

)

Identify areas where additional bottom-disturbing gear restrictions are needed due to impacts to
SAV.

To minimize propeller damage to grass beds in watersheds currently supporting SAV, requirea
minimum water depth at the terminad end of dock Structures and continuous to open waters.

Request that EMC adopt measures needed to fully achieve the identified nutrient reduction
gods. Initiate nutrient and sediment load reduction planning in watersheds currently or
higoricdly supporting SAV.

Work with CRC, EMC, and ACOE to require that gpprova or denias of permits are congstent with
recommendations made by the MFC and Habitat and Water Quality Committee.

Protect important spawning areas.

a)

b)

Support and conduct research to determine location and significance of spawning Stes
throughout the coast.

Desgnate significant spawning areas by MFC rule and determine if regulaions are necessary to
protect designated areas from fishing impacts.

Request that ACOE and DCM prohibit dredging in designated spawning areas from August to
November.

Require that impacts to spawning areas be assessed and mitigated for with morethan a 1.1 retio.

Comment gppropriately through the permit review process on dredging and beach nourishment
projects to protect inlet processes and nearshore sand bars for spawning and larval transport.
Support recommendations made by the Coastd Habitat Protection Planswhich will protect, enhance,
or restore important spawning areas.

Protect shdl bottom.

9

h)

)

Find resources to complete shell bottom mapping and assess changes to the habitat over time.
Find resources to accelerate rebuilding of native oyster beds and other shell fegtures, particularly in
Pamlico Sound, as recommended in the Blue Ribbon Task Force on Oysters and the Oyster/Hard
Clam FMP.

Prohibit dl new channd dredging in shell bottom.
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9)

)
K)

)

Require that any impacts to shell bottom be assessed and mitigated for with more than a 1:1 ratio.
Protect the condition of shell bottom, and other habitats important to red drum through the
permit review process.

Support recommendations made by the Coastal Habitat Protection Plans and Oyster/Hard Clam
FMP which will protect, enhance, or restore shell bottom.

Protect coastal wetlands.

a)

b)

o)

h)

Identify coastal wetlands, aswell as other habitats, utilized by juvenile red drum through design
and implementation of a gatisticaly valid sampling program and assess tempord and spatia
changes in recruitment success.

Work with CRC to require that bulkheading only be alowed in exceptiona circumstances
where existing human uses of property are at risk and where bulkheading will cause minima
damage to marine and estuarine resources. Thiswill require removing bulkheading as a genera
permit.

Require that any impacts to coastal wetlands be assessed and mitigated for with morethana 1:1
ratio.

Support and seek funding to remove bulkheads which are not critically necessary and restore
the impacted wetlands, using aternative shoreline stabilization techniques when necessary.

Require that any impacts to coastal wetlands be assessed and mitigated for within eeach CHPP
unit or watershed to compensate for losses from permitted and unpermitted activities, and
coordinated through the North Carolina Wetland Restoration Program.

Work with CRC, EMC, and ACOE to require that approva or denids of permits are
consigtent with recommendations made by the MFC and Habitat and Water Quality
Committee.

Support recommendeations made by the Coastal Habitat Protection Plans which will protect, enhance,
or restore coastal wetlands.

Determine benthic invertebrate condition in Primary and Secondary Nursery Areas throughout
the coadt, to assess qudlity and quantity of food availahility.

10) Protect and enhance water quaity in estuarine waters.

a)

Recommend and support implementation of further measures to achieve identified nutrient
reduction targetsin dl coasta watersheds as soon as possible and at least by identified
deadlines.
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b) Recommend and support development and implementation of additiona measures to reduce
sediment ddlivery and associated turbidity throughout coastal waters.

¢) Recommend and support restoration of non-coastal wetlands and floodplains to offset for
losses, restore natura water filtering and storage processes, and consequently improve water

qudity.
d) Support complete implementation of management actions recommended by the Albemarle-

Pamlico Estuarine Study Comprehensive Conservation and Management Plan which will
protect, enhance, and restore water quality and habitat of red drum.

€) Support recommendations made by the Coastd Habitat Protection Plans which will protect, enhance,
or restore red drum habitat.

f) Support or seek funding for research to assess effect of sudden freshwater inputs, carried by
gorm runoff or canas on juvenile red drum.

11.4 Resear ch Needs Summary

The following research needs were compiled from those listed in the issue papersin Section
10.0 aswell asthose outlined in Section 11.1 Data Needs. Proper management of red drum is
dependent upon most of these research needs being met.

1. Edimate of at-seadiscards and associated mortality rates in commercia fisheries. Including the
assessment of the red drum bycatch associated with the estuarine flounder gill net fishery.

2. Increased recregtiond sampling through the MRFSS intercepts and addition of nighttime sampling
effort.
Data on the lengths of recreational releases.

4.  Development of independent surveysto monitor both the sub-adult and adult red drum
populations.

5. Continued and better collection of life history parameters such as growth, age, maturity, natural
mortality, and fecundity.

6.  Information on gill net effort by area/season.
7.  Dataon harvest and releases of red drum captured in gill nets under the RCGL.

8.  Assessdiscard mortality of adult red drum (commercid and recregtiond).

Characterize the trophy recreationa fishery (tackle, geographic location, bait, water temperature,
seasondity, hook types, etc.).

10. Assessadult population for abundance, distribution, and stock diversity.
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11.
12.
13.
14.

Collect cogts-earnings in the commercid fishery.

Collect socioeconomic datain the commercid fishery.
Determine the economic impacts of recregtiond red drum fishery.
Increase coverage and frequency of MRFSS sampling for red drum.

* Additiond research recommendations, as developed by the SAFMC Red Drum Assessment Group,
are attached (Appendix 2, p. 14).

11.5 Review Cycle

As provided in the Fisheries Reform Act of 1997, the Red Drum Fishery Management Plan will be
reviewed and revised at least every three years with the support of advisors.
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